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ABSTRACT 

Background: Rheumatoid arthritis (RA) is an autoimmune disease that results in a 
chronic, systemic inflammatory disorder that may affect many tissues and organs, but principally attacks 
flexible (synovial) joints. 

Objective: The aim of this study was to estimate serum level of Matrix metalloproteinase 3 and hydroxyproline 
in early rheumatoid arthritis. 

Patients and methods: This study included a total of 40 patients with early RA (disease duration < 3 yrs.) and 
20 normal volunteers of matched age and sex served as the control group, attending at Department of Physical 
Medicine, Rheumatology and Rehabilitation, Al-Hussein University hospital. A disease evaluation was done 
by DAS 28 for all subjects. 

Results: In this study, there was a significant positive correlation between matrix metalloproteinase 3 (MMPs) 
with all studied parameters of disease activity (MS, SJC, GH, ESR, DAS 28) p-value <0.05 and a significant 
positive correlation between MMP3 and TJC p-value <0.001. There was also a significant positive correlation 
between hydroxyproline with (TJC, SJC, DAS28) p-value <0.05. Results showed a significant positive 
correlation between matrix metalloproteinase 3 and hydroxyproline. (P-value <0.001). 

Conclusion: It could be concluded that in RA there is an evidence of elevated serum MMP3 and HP levels 
that reflects disease activity and could be used as a specific marker for joint damage. 
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INTRODUCTION 
The initial presenting features of early RA gelatinases (MMPs-2 and -9),  stromelysins 
do not substantially differ from other inflammatory (MMPs-3, -10, and -11), matrilysins (MMPs-7 and 
arthritis. So prior to definite diagnosis, patients -26), membrane-type metalloproteinases (MT1-6- 
with early RA are usually classified as MMPs, also referred to as MMPs-14, -15, -16, -17, 
undifferentiated arthritis which difficultly can be -24, and -25), and other MMPs (MMPs-12, -18, - 
discriminated from other inflammatory arthritis. 19, -20, -21, -22, -23, -27, and -28 ®. 
Up to now, early RA was denoted to patients with Matrix metalloproteinases (MMPs) are 
disease duration of less than 2 years ®. responsible for the homeostatic tissue repair and 
The onset of disease is not similar in all degradation of collagens ©, 
patients but varies in regard to type, number, and Previous studies have described the 
the pattern of joint involvement. The course of mechanism of collagen degradation by 
disease may be also different according to the collagenolytic MMPs, which cleave interstitial 
presence or absence of several variables including collagens at a distinct site within their triple-helical 
genetic background, frequency of swollen joints, region, resulting in 3/4- and 1/4-length fragments. 
autoantibody in the serum and the severity of These fragments are thought to readily denature 
inflammatory process ®. and to be further degraded by the gelatinases, 
The degradation of articular cartilage and MMP-2, MMP-9, and other proteases ®. 
the impairment of joint function are characteristic Collagen turnover is crucial during normal 
findings of both Rheumatoid arthritis (RA) and physiological processes including wound healing, 
osteoarthritis (OA) ®. organogenesis, cell migration, and various 
inflammatory processes. Overexpression of 
MMPs are a family of zinc-dependent collagen degrading MMPs results in an excessive 
endoproteases with multiple roles in tissue ECM degradation that can lead to a variety of 
remodeling and degradation of various proteins in pathologies such as rheumatoid arthritis ”. 
the extracellular matrix (ECM). MMPs are Mahmoud et al. ® showed elevation of 
commonly classified on the basis of their substrates serum MMPI in Egyptian patients with RA and 
and the organization of their structural domains OA, elevation of serum MMP3 levels in patients 
into: Collagenases (MMPs-1, -8, and -13), with RA but not in those with OA ®. 
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Hydroxyproline is a nonproteinogenic and 
nonessential amino acid and it is an important 
constituent of the major structural protein, collagen 
and play a key role in the synthesis and stability of 
the collagen “, 

Collagen, the most abundant protein in 
mammals, primarily gives rise to the mechanical 
integrity of connective tissues, such as those of the 
musculoskeletal system, including bone, cartilage, 
and tendon. Additionally, other biological 
structures (e.g., skin, eye, lung, gut, and 
vasculature) incorporate copious collagen ©”. 

Hydroxyproline is synthesized by post- 
translational hydroxylation of proline during 
collagen biosynthesis and helps in the sharp 
twisting of the collagen triple-helix “”, 

Collagens were considered as the only 
major resource of hydroxyproline. Recently 
hydroxyproline is also shown to be present in few 
other proteins in smaller quantity, e.g., elastin,C1lq 
component of the complement system, 
acetylcholinesterase, macrophage scavenger 
proteins, and ectodysplasin A “), 

The colossal amount of hydroxyproline in 
collagen has made it a valuable measure of 
collagen and collagen metabolism ®®. 

Investigations of physiological and 
pathological collagen metabolism most commonly 
utilize measurements of hydroxyproline in the 
plasma, urine and body tissue. Therefore, 
determination of hydroxyproline provides useful 
information for the diagnosis and prognosis of 
diseases caused by disorders of the collagen 
metabolism “), 


The aim of this study was to estimate serum level 
of Matrix metalloproteinase 3 and hrdroxyproline 
in early rheumatoid arthritis. 


SUBJECTS AND METHODS 

This study included a total of 40 patients with 
early RA (disease duration < 3 yrs.) and 20 normal 
volunteers of matched age and sex served as the 
control group, attending at Department of Physical 
Medicine, Rheumatology and Rehabilitation, Al- 
Hussein University hospital. Written informed 
consent from all the subjects were obtained. 


Ethical approval: 
Approval of Medical Ethics committee of Al- 
Azhar University was obtained. 

The forty patients were 4 males (10%) 
and 36 females (90%). Their ages ranged between 
25 to 50 years with mean +SD age of 37.9848.29 
years and twenty normal volunteers of matched 
age and sex served as the control group. They 
were 5 males (25%) and 15 females (75%) their 


ages ranged between 30 to 45 years with mean 
+SD age of 37.10+5.37 years. 

The diagnosis of rheumatoid Arthritis was 
made according to the American College of 
Rheumatology (ACR) 2010 criteria. 


Inclusion criteria: Patients who were diagnosed 
as early RA: 

e With at least 1 joint with definite clinical 
synovitis. 

e Whose synovitis is not better explained by 
another disease (e.g., lupus, psoriatic 
arthritis, gout). 

e Joint involvement: Consists of swelling or 
tenderness upon examination. 

e At least 1 serology test result is needed 
for classification. 

e At least 1 acute phase reactant test result 
is needed for classification. 


Exclusion criteria: Patients on biological drugs 
were excluded. Also, patients excluded if they 
have: 

Osteoporosis. 

Chronic liver failure. 

Chronic renal failure. 

Pregnancy and lactation. 

Current or chronic diarrhea. 
Obstructive or restrictive lung diseases. 
Congestive heart failure. 

Current infections. 

Cigarette smoking. 

Malabsorption of any cause. 

Diabetes mellitus. 

Gout. 


All patients were subjected to: 

1- Clinical evaluation: History taking and Full 
clinical, musculoskeletal examination. 

2- Evaluation of disease activity by DAS 28. 

3- Laboratory evaluation in the form of: 
MMP3, Hydroxy proline, ESR, CRP, RF, 
CBC, SGOT, SGPT, uric acid, urea, 
creatinine, plasma glucose level and urine 
analysis. 


History taking including personal history, 
complaint; taken in the patient's own words, 
menstrual, gynecological and obstetric history, 
past history and family history. 
Examination including general, systemic 
examination and locomotor examination: 
Evaluation of disease activity by DAS 28: 
DAS stands for ‘disease activity score’ and 
the number 28 refers to the 28 joints that are 
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examined in this assessment (bilateral shoulders, 
elbows, wrists, MCPs, PIPS, hips and knees). 

DAS28 of greater than 5.1 implies active 
disease, less than 3.2 low disease activity, and less 
than 2.6 remission. 

DAS 28 = 0.56 * sqr(TJC)) + (0.28 * 
sqr(SJC)) + (0.7 * In CESR)) + (0.014 * GH). 
TJC is the number of tender joints of the 28 joint. 
SJC is the number of swollen joints of the 28 joint. 
Global health assessed by the patient using a 
100mm visual analog scale (How do you feel 
concerning your arthritis? from O=best to 
100=worst). 
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Statistical analysis: 

Recorded data were analyzed using the 
statistical package for social sciences, version 20.0 
(SPSS Inc., Chicago, Illinois, USA). Quantitative 
data were expressed as mean+ standard deviation 
(SD). Qualitative data were expressed as frequency 
and percentage. 





The following tests were done: 


= Independent-samples t-test of significance was 
used when comparing between two means. 
= Mann Whitney U test: for two-group comparisons 
in non-parametric data. 
= Chi-square (x°) test of significance was used in 
order to compare proportions between 
qualitative parameters. 
= Pearson's correlation coefficient (r) test was 
used to assess the degree of association 
between two sets of variables 
= The confidence interval was set to 95% and the 
margin of error accepted was set to 5%. So, the 
p-value was considered significant as the 
following: 
= Probability (P-value) 
— P-value <0.05 
significant. 
— P-value <0.001 was considered as 
highly significant. 
— P-value >0.05 
insignificant. 


was considered 


was considered 


RESULTS 
This study was conducted on sixty subjects. They 
were two groups: 

e Patient group: It included forty patients 
diagnosed as early Rheumatoid Arthritis 
according to the American College of 
Rheumatology (ACR) 2010 criteria. They 
were 4 males (10%) and 36 females 
(90%), their ages ranged between 25 to 50 
years with mean of 37.98+8.29 years. 

e Control group: It included twenty 
subjects of age and sex matched normal 
volunteers, they had been included to 
constitute the control group. They were 5 
males (25%) and 15 females (75%), their 
ages ranged between 30 to 45 years with 
mean of 37.10+5.37 years, as 
demonstrated in table (1). 
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Table (1): Comparison between groups according to demographic data. 








Age (years) 
Mean+SD 37.98+8.29 37.10+5.37 0.183 0.670 
Range 25-50 30-45 
Sex 
Male 4 (10.0%) 5 (25.0%) 

2.353 0.125 
Female 36 (90.0%) 15 (75.0%) 























Using: t-Independent Sample t-test; #x°: Chi-square test 
p-value >0.05 NS 
This table shows no statistically significant difference between groups according to demographic data. 


Comparison between groups according to matrix metalloproteinase 3: 

Matrix metalloproteinase 3 in the patient’s group is 6.7-689.8 with mean of 153.25+162.05. MMP3 in 
the control group is 20.9-201.1 with mean of 59.79+63.54. 
When comparing the RA group to the control group , there was statistically significant increase mean of 
patients group compared to control group according to matrix metalloproteinase 3 p-value <0.05 S as 
shown in table (2). 


Table (2): Comparison between groups according to matrix metalloproteinase3. 






Matrix Metalloproteinase 3 Patients 









Mean +SD 153.25+162.05 59.79+63.54 
Median (IQR) 92.5 (74.85) 32.15 (16.22) 
Using: Mann-Whitney test; *p-value <0.05 S 




















Comparison between groups according to hydroxyproline: 
Hydroxyproline ranged in the patients group is 1-24.9 with mean of 4.81+6.89. HP ranged in the 

control group is 1.4-6.73 with mean of 4.52+1.55. 
When comparing the RA group to the control group, there was no statistically significant difference between 
groups according to hydroxyproline p-value=0.857 as shown in table (3). 
Table (3): Comparison between groups according to hydroxyproline. 
Mean+SD 4.81+6.89 4.52+1.55 

Median (IQR) 1.85 (3.45) 4.5 (2.1) 
Using: Mann-Whitney test; *p-value <0.05 S 

































Correlation between matrix metalloproteinase 3 and hydroxyproline : 
There is a Positive significant correlation between matrix metalloproteinase 3 and hydroxyproline with 
r=0.947 and p-value <0.001 HS as shown in table (4). 


Table (4): Correlation between matrix metalloproteinase 3 and hydroxyproline with demographic 
data, using Pearson Correlation Coefficient in patients group. 

































Matrix Metalloproteinase 3 0.947 <0.001** 
Hydroxyproline 0.947 <0.001** 

Age (years) -0.063 0.701 -0.205 0.203 
Disease duration (years) -0.136 0.403 -0.052 0.748 





Using: r-Pearson correlation Coefficient 
p-value >0.05 NS; **p-value <0.001 HS 


Correlation between matrix metalloproteinase 3 and hydroxyproline with medication: 
There is no correlation between matrix metalloproteinase 3 and Hydroxyproline with medication p- 


value >0.05 NS as shown in table (5). 
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Table (5): Correlation between matrix metalloproteinase 3 and hydroxyproline with medication, using 
Pearson Correlation Coefficient in patients group. 















Antimalarial -0.159 0.328 -0.215 0.182 
MTX 0.106 0.517 -0.011 0.946 
Leflunamide 0.208 0.198 0.191 0.237 
Prednisone -0.144 0.374 -0.154 0.344 























Using: r-Pearson correlation Coefficient 
p-value >0.05 NS 


Correlation between matrix metalloproteinase 3 and hydroxyproline with parameters of disease 
activity: 

There is a Positive significant correlation between matrix metalloproteinase3 and MS, SJC, GH, ESR, DAS28 p- 
value <0.05 S, also Positive significant correlation between MMP3 and TJC p-value <0.001 HS as shown in 
table(6). 

There is a Positive significant correlation between Hydroxyproline with all studied parameters of disease activity 
p-value <0.05 S as shown in table (6) and. 


Table (6): Correlation between matrix metalloproteinase 3 and hydroxyproline with parameters of 





















disease activity, using Pearson Rae Coefficient in patients 
MS 0.480 0.002* 0.274 0.046* 
TJC 0.497 <0.001** 0.357 0.024* 
SIC 0.463 0.003* 0.343 0.030* 
GH 0.380 0.015* 0.275 0.048* 
ESR 0.361 0.022* 0.293 0.039% 
DAS 28 0.446 0.004* 0.311 0.029% 























Using: r-Pearson correlation Coefficient 
p-value >0.05 NS; *p-value <0.05 S; **p-value <0.001 HS 


DISCUSSION 
The aim of this study was to estimate Regarding the RA patients, the diagnosis 
serum level of matrix metalloproteinase 3 and of rheumatoid Arthritis was made according to the 
hydroxyproline in early rheumatoid arthritis and American College of Rheumatology (ACR) 2010 
correlate it with the disease activity. To elucidate criteria, also the patients were selected after 
this role forty Egyptian early rheumatoid arthritis applying the inclusion and the exclusion criteria. 
patients and twenty age and sex matched healthy 
control subjects were included in this study. All patients were subjected to laboratory evaluation 
Regarding the RA patients, they were 4 in the form of MMP3, Hydroxy proline, ESR, CRP, 
males (10%) and 36 females (90%), their ages RF, CBC, SGOT, SGPT, uric acid, urea, creatinine, 
ranged between 25 to 50 years with mean +SD age plasma glucose level and urine analysis. 
of 37.98+8.29 years. 
As regard to duration of the disease, in the e Evaluation of disease activity by DAS 
current study the disease duration ranged from 0.08 28. 
to 3 years with the mean +SD of 1.54+1.12 years. In this study serum MMP3 was significantly 
Regarding the control group, they were 5 higher in RA patients than controls p-value <0.05, 
males (25%) and 15 females (75%) their ages which agrees with Harvey et al. ©”. 
ranged between 30 to 45 years with mean +SD age 
of 37.10+5.37 years. Posthumus et al. “® study showed that MMP3 


levels in control group were low or undetectable 
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(p=0.19) and levels in RA group were higher than 
control group (p<0.01). 


Mahmoud et al. ® showed elevation of serum 
MMP1 in Egyptian patients with RA and OA and 
elevation of serum MMP3 levels in patients with 
RA. 


Tchetverikov et al. ”’ study showed that 
proMMP-3, -8, and -9 levels were increased in the 
serum of patients with RA when compared with the 
control group. 


Zhou et al. ° Who collected serum 
samples from 151 patients with RA and 43 healthy 
control, the result shows that The serum MMP-3 
levels in all patients with RA were significantly 
higher than those in the healthy controls (p < 
0.001). 


In this study, there was a significant positive 
correlation between matrix metalloproteinase 3 with 
all studied parameters of disease activity (MS, SJC, 
GH, ESR, DAS 28) p-value <0.05 S, also significant 
positive correlation between MMP3 and TJC p-value 
<0.001 HS. 

This agrees with the result of So et al. °P, 
Posthumus et al. “® and Shinozaki et al. °?” who 
found that the serum concentrations of MMP-3 
correlate with disease activity and predict the 
progression of joint destruction in RA. 

Zhou et al. @ who found that the ESR, 
DAS28, and HAQ in each group of patients with 
active RA were significantly higher than those in 
patients with stable RA (p < 0.01 or p < 0.001). 

They suggested that serum MMP3 is a 
marker of systemic inflammation in RA and it may 
therefore be a useful measurable marker of active 
RA. 

However, Abd-Allah et al. @) showed that 
there were no significant associations between 
MMP! and MMP3 levels and duration of the 
diseases, activity. 

Our study showed a significant positive 
correlation between matrix metalloproteinase 3 with 
ESR,CRP p-value <0.05 S, which comes in 
agreement with the results of So et al. ?2, which 
showed a strong positive correlation between 
serum MMP3 and CRP(p<0.008), and also 
ESR(p<0.006). 


Posthumus et al. “® found significant 
correlation between serum MMP3 and CRP. 

Since the production of acute phase proteins 
like CRP, as well as the production of MMP3, is 
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stimulated by pro-inflammatory cytokines like IL-1 

and TNF-a, these correlation could be expected. 
Tchetverikov et al. % found that 

proMMP-3 levels in SF correlated with CRP levels. 


Also, Peak et al. ° who collected the 
serum of 82 RA patients, showed significant 
correlation bet serum MMP3 and ESR (p = 0.01). 

In this study, there was no correlation 
between matrix metalloproteinase with medication 
p-value >0.05 NS. 

This study showed no statistically 
significant difference between the early RA 
patients and the control groups according to 
hydroxyproline) p-value <0.05 S). 

This agrees with the result of Ahmed et al. 
25 who collected 16 healthy control, 16 patients 
with early OA (eOA), 10 patients with early RA 
(eRA) and 10 patients with arthritic disease other 
than RA (non RA ).he found that Plasma 
hydroxyproline was increased 44% in eOA and 
58% in non-RA but not increased in eRA with 
respect to healthy controls. So, it was important in 
discriminating disease versus control but not for 
typing of early-stage arthritis ®. 

Also this agrees with the result of 
Sambrook et al. °° who found that mean urinary 
hydroxyproline-creatinine ratios were increased in 
RA, but these differences were not significant 
compared with control values. But several patient 
values were markedly increased. 

In our study, there was a significant Positive 
correlation between Hydroxyproline with (TJC, SJC, 
DAS28) p-value <0.05 S. Which agrees with 
Sambrook et al. ° who found that urinary 
hydroxyproline: creatinine ratios correlated with 
joint count (r=0.62, p<0.01). 

In our study, there was a significant positive 
correlation between Hydroxyproline with ESR p- 
value <0.05 S. which agrees with Sambrook et al. 
26) who found that urinary hydroxyproline: 
creatinine ratios correlated positively with ESR 
(r=0.70, p<0.01). 

In our study, there was an insignificant 
correlation between Hydroxyproline with CRP p- 
value >0.05 NS. However, Sambrook et al. °® 
found a positive correlation between urinary 
hydroxyproline: creatinine ratios CRP (r=0.70, 
p<001). 

Our study showed a significant positive 
correlation between matrix metalloproteinase 3 and 
hydroxyproline. (P-value <0.001 HS). However, 
Tchetverikov et al. “ found that SF 
Hydroxyproline levels did not correlate with 
proMMP-3. 
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In this study, No correlation was found 
between Hydroxyproline and medication p-value 
>0.05 NS. 

Early-stage detection of arthritic disease 
and effective lifestyle and pharmaceutical 
interventions could achieve a cure for RA and 
improve outcomes for other arthritic disease @”), 

Development of drugs to suppress 
oxidative damage and glycation damage to 
collagen in arthritis will be facilitated by 
availability of companion diagnostic tests based on 
related biomarkers ?*), 

In addition to understanding the 
pathogenesis, pathophysiology and treatment 
strategies of several diseases, using hydroxyproline 
as a biomarker may provide useful information for 
both biomedical research and drug development 
(14) 

This study shows that high serum level of 
MMP3 reflects high disease activity in RA patients 
and its measurement may be a useful marker for 
more destructive joint disease in RA and 
suppression of MMP3 production may be an 
effective therapeutic approach for patients with 
early RA. 


CONCLUSION 

It could be concluded that: 

e High serum level of MMP3 reflects high 
disease activity in RA patients and its 
measurement may be a useful marker for more 
destructive joint disease in RA. It is expected 
that suppression of MMP3 production may be 
an effective therapeutic approach for patients 
with early RA. 

e High serum level of HP reflects high disease 
activity in RA patients and its measurement 
may be a useful marker for the prognosis 
(degree of destruction through the joints). 

e There is a significant positive correlation 
between matrix metalloproteinase 3 and 
hydroxyproline. 

e Serum levels of MMP3 and HP may be a useful 
marker for the prognosis because it will give us 
an idea about the degree of destruction through 
the joints. 


RECOMMENDATIONS 

e Seeking medical advice as early as 
possible is a must for any patient 
complains of symptoms of arthritis 
specially hand arthritis for early diagnosis 
and the best control of disease. 

e MMP3 measurement for RA patients 
because it is a useful marker for expecting 
the destructive course of the disease. 


e HP measurement for RA patients because 
it is a useful marker for expecting the 
instant destruction throught the joints. 
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